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U. S. BOARD ON GEOGRAPHIC NAMES TRANSLITERATION SYSTEM

Block Italic Transliteration Block Italic Transliteratic..

A a A a A, a P p p p R, r

6 6 S 6 B, b C c C c S, s

E s B # V, v T T T m T, t.

F r r e G, g y y y y U, u

A A '7 D, d CD0 00 F, f

E e E e Ye, ye; E, e* X x X x Kh, kh

x * Zh, zh LA Li q Ts, ts

3 3 3 a Z, z4 V V , Ch, ch

H H u I, i W W 1 I Sh, sh

R 0 Y, y 14 u L Shch, shch

H Kx K, k b "

A 7 j a L, 1 N U Y, Y

Mat M, m b I

H H N, n 3 3 E, e

0 oo 0, o k to O Yu,yu

n n 11 x P, p S R N a Ya, ya

*ye initially, after vowels, and after b, b; e elsewhere.
When written as 6 in Russian, transliterate as y6 or 9.

RUSSIAN AND ENGLISH TRIGONOMETRIC FUNCTIONS

Russian English Russian English Russian EngliIr.

sin sin sh sinh arc sh sinn-

cos cos ch cosh arc ch cosh-1
tg tan th tanh arc th tanh
ctg cot cth coth arc cth coth
sec sec sch sech arc sch sech-

cosec csc csch csch arc csch csch'

Russian English

rot curl
lg log
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The theory of twc-Ehoton atsorpticn was developed by

Goppert-Bayer. It was alplied to a solid by Braunstein [2] and Loudon

[3]. According to [2] the probaility of the fact that an slectron

from a valence zone simultaneously absorbs two noncoherent photons:

*U, and A% and convexts into a zone of cenductivity is expressed:

t v = "~ , 1 , ,  [ i l I 1 2 , ) , i 2 .- i) 2l V

For case "alloved"--allcwd" transition the matrix element of the

moment is written (i),

(2) PinHlAhg)0()6(k)
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where H,, matrix elements, computed with the aid of periodic parts

of Bloch functions between corresonding states. In this case they

are constants. 0(r) is the solution of Shrodinger equation for

electron-hole pair in the presence of electric field F. if we

disregard the Coulcob interaction between then

(3) [a+a, 4j+e ~ &

a j. is the relationshiF between te mass of free electron and the

effective mass in the ccizesponding zone. Equation (3) is solved in

[5] and is used during ccaputation of the coefficient of electric

absorption by K. Tharmalingan [6]. According to [] in cylindrical

coordinates

(4) *,-. (, :r
•2- ( + -a o-) '

(6)

7) 7,h 1 I: (e o3

E: depending on the electric field of energy. Aix) Airy function.
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For a model with thzee levels

113*2

2m

2M

E.k=4E+a. 2,,~-+E.

'The absorption coefficient for photon U, is expressed:

(9) K1 - 2N W

After substitution cf W frcm (1) and frcu (2), (5) and (8) we

obtain the following exI~ression for K1, introducing the density of

states:

2S'Wh'N2., 2~ 2 A~j(~(10) K1 - .N no ~ ~ Y) -+

2m

The absorption threshold is expressed so:

("I hw+ Us = g+ 5 + a, +a, k2
2W

Having integrated ia terms of eand set
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Eg+a.th'h*w-

a 0

(12) 4+±! (hwi+hw-4g)-hwI.2B.2

ith the aid of (6) and (7) we obtain the following expressicn for K,
2*jI 2 2

13) 1 2"E4NHnf, _ _

I 1

f h + A- " t)A( t)dt
E A-h 2--.

As seen from (13) the absorption coefficient K, will depend not

only on the number of photons hon-.V2, but on the magnitude of the

electric field, applied to the crystal. Thanks to this, the

absorption can be started with total energy of both photons less than

the vidth of the forbidden zone, similar to single-photcn electric

absorption, For case

a&=a,(p-O) and Xwj+ftv,<Eg

we can use the asymptotic formula of Airy function [5]. Let us

substitute it in (3) and obtain
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( 1+

(14) E E1+ta hEajc(a -. E+A ,

Similar to single-photcn electric absorption (6) and in this case the

absorption coefficient depends exponentially cn the energy of

photons. *

FOOTNOTE * After this ucrk was son% to press, there became kncwn the

work of E. Yang. opt. Communications. 3, 1971, 6, 421, in which there

is examined the problem cf two-photon transitions in an electric

field and the result is *xpressed with the aid of Airy function.

ENDFOOTNOTE°
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